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Heron's Formula

In the Chapter

® Areaof atrianglewithitssidesasa, b and cis calculated by using Heron's formula, stated as
Areaof triangle=Vs(s-a) (s—b) (s—¢)

_a+b+c

2

® Areaof a quadrilateral whose sides and one diagonal are given, can be calculated by dividing the
quadrilateral into two triangles and using the Heron’sformula.

® Rhombuswithdiagonalsd andd,.

where S

1 .
(a) Area= §d1><d2 (b) Perimeter = 2,/d,% +d,?
@ Equilateral trianglewithsidea
3
Area= %az

@ Parallelogram with base b and atitude h
Area=bh
@ Trianglewith base (b) and altitude (h)

Area= %X bxh

@ Trianglewithsidesasa, b, c

a+b+c
(i) Semi-perimeter = +2+ =S

(i) Area=[s(s—a)(s—b)(s —c) (Heron'sformulg)
@ Isoscelestriangle, with base a and equal side b

Areaof isoscelestriangle = %1/4333 -a*

@ Rectangle:
(a) Area= length x breadth
(b) Perimeter = 2(length + breadth)
@ Sguare:
(a) Area=(side)? (b) Perimeter =4 x side (c) Diagonal = J2 x side
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NCERT TEXT BOOK QUESTIONS (SOLVED)

[EXERCISE 12.1|

Q.1 A traffic signal board, indicating
‘SCHOOL AHEAD’,isan equilateral trianglewith
side‘a’. Find the area of the signal board, using
Heron’sformula. If itsperimeter is 180 cm, what
will bethearea of thesignal board?

Ans. We know that, an equilateral triangle has
equal sides. So, al sidesare equal to a.

Perimeter of triangle= 180cm (given)

= a+a+a =180
= 3a =180
= a =60cm
_ _ 180
5= -2
[2s=a+ b+ ]
s = 90cm

Areaof an equilateral triangle
= Js(s—a)(s-b)(s—c)

[Heron'sformula, s= 4/s(s—a)(s—b)(s—¢)

= /90(90— 60)(90— 60)(90 - 60)

\/30% 3% 30x 30x 30 = 30x 30:/3
900/3 C?

Q.2. Thetriangular sdewallsof aflyover have
been used for advertisements. Thesidesof thewalls
are 122 m, 22 m and 120 m (see Fig.). The
advertisementsyield an ear ning of Rs. 5000 per m?
per year. A company hired one of its walls for 3
months. How much rent did it pay?

Ans. Leta=122m,b=22m,c=120m

J_at b+c _122+22+120
2 2
=132m
Areacf triangle sidewall

= Js(s-a)(s-b)(s—c)

(Heron'sformulae)
= \/132(132 —-122)(132-22)(132-120

= [132x10x110x12 =1320m?

Rate of rent = Rs. 5000 per m? per year
Total rent for 3 month

3
=1320x5000= —
12

=Rs. 1650000.

Q.3. Thereisadlidein apark. Oneof itsside
wallshasbeen painted in somecolour with amessage
“KEEPTHE PARK GREENAND CLEAN” (s=eFig.).
If thesidesof thewall are15m, 11 mand 6 m, find
theareapainted in colour.

KEEP THE PARK
GREEN AND CLEAN

I5m

Ans. Leta=15m,b=11m,c=6m.

o a+b+c 15+11+6
2 2
Using Heron'sformula,

= \/s(s-a)(s-b)(s-¢)
= ,/16(16-15)(16 —11)(16 - 6)

= [16x1x5x10 =4x5x~/2

= 204/2m?
Q.4. Find the area of a triangle two sides of
which are18cm and 10cm and theperimeter is42cm.
Ans. Perimeter of thetriangle=42 cm
Leta=18cm,b=10cm
c= (42-18-10)cm=14cm.
a+b+c 42

= =—=21cm
ST 2

16m

Area
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Using Heron'sformula,
Areaof triangle

= Js(s—a)(s—b)(s—¢) = 1/270x150x100% 20

= [270(270-120)(270-170)(270— 250)

= J21(21-18)(21-14)(21-10) = /9% 3x10x 5x 3x10x10x 10x 2

= J9x9x10x10x10x10x10x10
= 9x10x 10 x 10 =9000 cn

= J21x3x 7x11=4/21x 21x11

= 21J11cm? Q.6.Anisoscelestrianglehasperimeter 30 cm
Q.5. Sidesof atrianglearein theratioof 12 and each of theequal sidesis12 cm. Find thear ea of
17: 25and itsperimeter is540cm. Find itsarea. thetriangle.
Ans. Perimeter of thetriangle =540 cm Ans.Perimeter = 30cm
Let sidesof A. Let a = 6 = I
a=12x,b=17x, c=25x. c = 30-12-12=6cm
Now a+b+c = 30 a+b+c 30
12x+17x+25x = 540 s = 5 =7=150m
or Mx = 0 .
Using Heron'sformul
=) x = 10 9 &
: a=12x = 12x10=120cm Area = Js(s—a)(s-b)(s-c)
b=17x = 17x10=170cm
c=25x = 25x10=250cm = J/15(15-12)(15-12)(15-6)
s = a+2+c:% = f15x3x3x9
= 270cm = 9/15cm?

Areaof triangle

= /s(s-a)(s-b)(s—c)

[EXERCISE 12.2|

Q.1. A park, in the shape of a quadrilateral = DB?=  (12+¥%

ABCD, has ZC=90°,AB=9m,BC=12m,CD =5 = DB?= .[144+ 25 =+/169
m and AD =8m. How much area doesit occupy? N DB = 13m
Ans. ABCD isthe park as shown in thefigure. '

i 1
JoinBD Areaof ADBC = > x base x height

1
= E><12><5m2:30m2
INAABD,a=9m,b=8m,c=13m

a+b+c 9+8+13
2 2
Areaof AABD

Js(s—a)(s—b)(s—¢)
J15(15-9)(I5-8)(15-13)m?

J15x6x7x2 M?= /1260 NP

s = m=15m

InADBC, wehave
DB?= BC?+CD?
[Pythagoras theorem]
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= 35.5m?(approx)
Areaof the park
= Areaof ADBC +areaof AABD
= (30+35.5)m?=65.5n7
Q.2. Findtheareaof aquadrilateral ABCD in
whichAB=3cm,BC=4cm,CD=4cm,DA=5cm
andAC=5cm.
Ans. InDABC, we have

AB2+BC? = 9+16=25=AC?
D dem
od
w
O
3
4 cm
A 3cm B

Clearly, ABCisaright triangle,
ie, B = A
(As,AB, BCandAC formsaPythagorean triplet)

1
Areaof AABC =§ x base x height

1
= §><3><4cm2:6cm2
INAACD, a=5cm,b=4cm,c=5cm.

a+b+c  5+4+5
2 2
Areaof AACD

Js(s—a)(s—b)(s-c)

[Heron'sformula@)
JTx(T-5)(7-4)(7-5) o

J7x2x3x2 cm?= /g4 cn?

= 9.2cm?(approx)
Areaof the quadrilateral
= Areaof AABC+Areaof AACD
= (6+9.2)cm?=15.2cm?
Q.3.Radhamadeapictureof an aer oplanewith
coloured paper asshown in Fig. Find thetotal area
of thepaper used.
Ans. Area(shadeV)

cm=7cm

1
= E x6x1.5=45cm

Area(shadelV) = 45cn?

A
w '1.5cm A4
1

e mmmmmm———————

lem

Icm:’ I § lem

2em

Area(shadell)

6.5x1=6.5cm?

Area(shadelll)

1
> (2+1)x1=1.5cm?
For shade,a=5b=5c=1

5+5+1
> -

s = 55

Area (shadel)
= Js(s-a)(s-b)(s—0)
[Heron'sformula)

= /55(55-5)(5.5-5)(55-1)

= |/55x05x05x45

= 0.5x51.1x0.9

= 25J0.99=25x0.95
= 248=25cm?
Total area of paper used
Areal +Areall +Arealll + ArealV
+AreaV

25+65+15+45+45
19.4cn?

Q.4.Atriangleand a parallelogram havethe
same base and the same area. If the sides of the
triangle are 26 cm, 28 cm and 30 cm, and the
parallelogram stands on the base 28 cm, find the
height of theparallelogram.

Ans. For triangle

ab = 26cm
bc = 28cm
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ca = 30cm

O

B 28 cm

AB+BC +CA
2

28+28+30
= 5 __|am

Now, S

2

o
2

42cm
\J42(42 - 26)(42 - 28)(42-30)
(By Heron'sformula)

= s =
= s =

Areaof AABC

= 442x16x14x12

:\/7>< 2x3x2x2X2%x2xTx2x3x2x2
=TX2x2x2%2x%3
=336.cm?
We know that,
Areaof parallelogram = Base x Height  ...(i)
We have,
Areaof parallelogram =Areaof DABC
=336.cm?

For Eg. (i) we have
Base x height =336

= 28xheight =336
height _ 30

= eig 8

= height =12cm

Q.5. Arhombus shaped field has green grass
for 18 cowsto graze. If each side of therhombusis
30m and itslonger diagonal is48m, how much area
of grassfield will each cow be getting?

Ans.ForAABC, a = 30m
b = 30m
c = 48m
a+b+c
s =

2

_ 30+20+49
- 2
= @ =54m
2
30m  C
£
S £
8
A 30m B
.. Areaof AABC

Js(s—a)(s-b)(s-c)
\/54(54—30)(54 — 30)(54 - 48)
JB4x24x24x6

J9x6x 24x24x6

= 3x6x24=432m?

Areaof rhombus= 432 x2 = 864 n

Hence area of grass for one cow
864

=248
R e,

Q.6.An umbrella is made by stitching 10
triangular piecesof cloth of two different colours
(seeFig. ), each piecemeasuring 20 cm, 50 cm and
50 cm. How much cloth of each colour isrequired
for theumbrella?

So %
.
L
+»

v

Ans. For onetriangular piece
a=20cm,b=50cm,c=50cm

s = a+b+c _ 20+50+50
- 2 2

_120
2

=60 cm
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Areaof onetriangle
= \/s(s-a)(s-b)(s-0)
= ,/60(60 - 20)(60 - 50)(60—50)

=  460x40x10x10

= J6x10x10x4x10x10

= 200y/6 C¥
Areaof 5 triangular pieces of one colour

= 5% 2006 = 10006 cm?

Areaof 5 triangular pieces of another colour

= 1000/6 cm?

Q.7. A kite in the shape of a square with a
diagonal 32 cm and an isoscelestriangle of base 8
cm and sides 6 cm each is to be made of three
different shadesasshown in Fig.. How much paper
of each shadehasbeen used init?

—

8 cm

Ans. ABCD isasguare
A

6 cm

E F

8 cm

So, AO = 0C=0B=0D
and ZAOB = 9O

[Diagonals of a square bisect each other at right

angles]
BD

= OA

32cm

§cm—160m
2 - N

AABD isarighttriangle.
So, areaof AABD

1 1
EXbasex height E><32><16cm2

256cm?
Theareaof ABCD 256cm?
For triangle CEF,a=b=6cm,c=8cm

_a+b+c_ 6+6+8
S22
Areaof thetriangle.

Js(s—a)(s-b)(s—¢)
/10(10-6)(10-6)(10—8) cn?

V10x 4x 4x 2 om?= /320 cn?

17.92cnv?
Hence, paper needed for shade | = 256 cm?, for
shadell = 256 cm? and for shade |1l = 17.92 cnv.
Q.8. Afloral design on afloor ismadeup of 16
tileswhich aretriangular, thesidesof thetriangle
being9cm, 28 cm and 35cm (seeFig.). Find thecost
of polishingthetilesat therateof 50p per cm?

cm=10cm

28¢0m 9ecm

S
280m 9c¢cm

Ans. For onetile
a=28cm,b=9cm,c=35cm

o a+b+c 28+9+35 7_2_36Cm
o2 2 2

Areaof onetile

= /s(s-a)(s-b)(s—c)

= /36(36 - 28)(36-9)(36-35)

= 4J36x8x27x1

= \/6x6x2x2x 2x3x 3% 3

=6x2x3./6 =36./6
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=36 x 2.45cm? (approx.)
=88.2cm?
Areaof 16tiles
=88.2x16=1411.2cnv
Cost of polishing
=1411.25%50p
=Rs. 705.60 (approx.)
Q.9.Afiddisintheshapeof atrapezium whose
parallel sidesare25mand 10 m. Thenon-parallel
sidesare14mand 13 m. Find thearea of thefield.
Ans. For ABEF
a
b
c

13m
14m
15m

atb+c _13+14+15 42 _
2 2 2
Areaof (ABEC)

= /s(s—a)(s-b)(s—c)

s= 21cm

= J21(21-13)(21-14)(21-15)

= J21x8x7x6

= J7x3x4x2xTx3x2
= 7x4x3=84n7

1
Againareaof ABEM = 5 x ECxBM

1
or & = 5 x 15x BM
_82x2_168_55
15 15 5"
Now areaof parallelogramABED
10456 560_yp5
5 5
Henceareaof trapezium ABCD =112+ 84
=196n7?
Alternatively :
. 1
Areaof trapezium = 5 (atb) h

1 25+10 >
= — X X—

2 ( ) 5
=196m?

Additional Questions

Q.1. Sanya hasa piece of land which isin the
shape of arhombus (see Fig.). Shewantsher one
daughter and oneson towor k on theland and produce
different crops. Shedivided theland in two equal
parts. If theperimeter of theland is400 m and one
of thediagonalsis 160 m, how much area each of
them will get for their crops?

A 100 m B

100 <
m \,bQ

100 m

D™=—6om €

Ans.: LetABCD bethefield.
Perimeter =400 m

So, each side=400 m -+ 4=100m.

i.e AB=AD=100m.

Let diagonal BD =160m.

Then semi-perimeter sof AABD isgiven by

100+100+160

S=—mmmm™
2

Therefore, areaof AABD

= ,/180(180—100)(180—100)(180—160)

= /180 80x 80x 20 N =4800m"
Therefore, each of them will get an area of
4800y,
Alternativemethod : Draw CE | BD (seeFig).
As BD=160m,wehave
DE=160m+2=80m

m=180m
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And, DE?+CE?=DC? whichgives
CE= {DC?-DE?
or, CE= 4/1002 —80%2 m=60m

1
Therefore, areaof ABCD = 5 160 x 60 m? = 4800m?

Q.2. Theperimeter of atriangular field in 420m
anditssidesareintheratio6: 7: 8. Find theareaof
thetriangular field.

Ans. Let the sidesbe 6x, 7x and 8x respectively.

Perimeter = 6x+7x+8X
= 420 = 21X
= x = 20
.. Sidesare, a = 6x=6x20=120m
b = 7x=7x20=140m
and c = 8x=8x20=160m
B 420_210
s = 5 = m
Areaof A

= /s(s-a)(s-b)(s—c)
= ,/210(210-120)(210 - 140)(210 - 160)
= 4/210x90x 70x 50

= J21x9x 7x5x10x10x10x 10

= 1/9x10x10x10x 21x 7x5

=3x10x ,/(3x7)x7x5

= 300><7JE :2100\/Em2
Q.3.Find thecost of laying grassin atriangular
field of sides50m, 65m and 65m at therateof Rs. 7
per m2
Ans. Given, a=50m, b=65m, c=65m
50+ 65+ 65
s= s

180
= Ss= 7 =90m

Areaof triangular field
= /s(s-a)(s-b)(s—c)
= \/ 90(90-50)(90 - 65)(90— 65)

= \J90x 40x 25x 25 =25 60

=1,500ny
Cost of laying grass at the rate of Rs. 7 per

m? = 1500 x 7m?=Rs. 10,500

Q.4.Theperimeter of atriangleis50cm. One
sideof atriangleis4 cm longer than the smaller
side and thethird sideis 6 cm lessthan twicethe
smaller side. Find theareaof thetriangle.

Ans. Perimeter =50cm

Let us assume that the smaller side = x

2ndside= (x+4)cm
3rdside = (2x—6)cm
Perimeter = 50cm
X+X+4+2x—6 = 50
X = B2
x = 13

.. Hencethesidesare 13cm, 17 cm, 20 cm Semi-
perimeter
o a+b+c 13+17+20 _

5 5 25cm

Area= [25(25-13)(25—17)(25— 20)

= /5x5x3x4x2x4x5

= 5% 44/30 = 204/30 CNY.

Q.5. Thesides of atriangular field are 41m,
40 m and 9m. Find thenumber of rosebedsthat can
be prepared in thefield, if each rose bed, on an
aver age need 900 cm? space.

Ans.Leta=41m,b=40mandc=9m

_a+b+c_ 41+40+9

ST T2

Areaof thetriangular field

= Js(s-a)(s-b)(s—c)
= [45(45 - 41)(45 - 40)(45-9)

= J45x 4x5x 36 =180m?

180
0.90

m=45

So, the number of rose beds =

900
100x100

Q.6.Find theareaof triangle, two sidesof which
arel18cm and 10 cm and theperimeter is42 cm.

Ans.Leta=18cm,b=10cm,c=42cm—(28) =
l4cm

{900cm2 = m? = O.90m2} =2000
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o a+b+c 18+10+14 £_21
o2 2 T2
By Heron'sformula.

= Js(s-a)(s-b)(s-0)

= /21(21-18)(21-10)(21-14)

= J21(3)(11)(7) = 2111 cn?

Q.7. Thebaseand thecorresponding altitude of
aparallelogram are10cm and 3.5cm, respectively.
Theareaof theparallelgram is30 cm?

Ans. False.

Areaof aparallelogram

= Base x Altitude
=10x35
=35cn??

Q.8.Theareaof regular hexagon of sideaisthe
sum of thearea asof thefiveequilateral triangles
with sidea.

Ans. False, the regular hexagon is divided into
six equilateral triangles.

Q.9. Theareaof atrianglewith base4 cm and
height 6 cm is24 cm?.

1
Ans. False. Areaof triangle= 5 xBase x Height

—lx4x6
T2

=12cm?

Q.10. The cost of levelling the ground in the
form of atriangle having the sides51m, 37m and
20m at therateof Rs. 3 per m?isRs. 918.

Ans. True, Given sidesof atriangleare 51m, 37m
and 20 m.

_51+37+20 108
- 2 2

s=5m

Areaof triangle= ,/54(54 - 51)(54 - 37)(54 - 20

(By Heron'sformula)
= 54x3x17x34

= J9x3x2x3x17x17x 2
=3x3x2x17=306n"7

Cost of levelling per m*=Rs. 3

Cost of levelling 306m?=Rs. 3 x 306 = Rs. 918

Now,

Multiple Choice Questions

Q.1. Thelength of each side of an equilateral
trianglehaving an areaof 9%V3cm?is:

(@8cm (b)36cm
(c)4cm (d)6cm
Ans. (d)

Q.2. In the area of an equilateral triangle is
16V3cm?, then theperimeter of thetriangleis:

(@& 24cm (b)30cm
(c)36cm (d)40cm
Ans. (a)

Q.3. Theareaof anisoscelestrianglehaving base2
cm and the length of one of the equal sides

4cm,is

(a) V15cm? (b) E cny?

(c) 2V15cn? (d) 4V15 cm?
Ans. ()

Q.4. Theedgesof atriangular boardare6cm, 8cm
and 10cm. Thecost of paintingit at therate of
9paiseper cm?is:

(@ Rs.2.00 (b) Rs.2.16
(c)Rs.2.48 (d)Rs.3.00
Ans. (b)

Q.5. Areaof anisoscelesright triangleis8cm?. Its
hypotenuseis:

(@32cm (b)4cm
(©) 4N3cm (d) 2V6cm
Q.6. Theareaof AABCinwhichAB=BC=4cm
and ZB =90°is:
(@ 16cnv? (b) 8cny?
(c) 4cm? (d)12cm?
Ans. (b)

Q.7. Thebaseof aright triangleis 15 cm and its
hypotenuseis25cm. Thenitsareais:

(8 187.5cm? (b) 375cm?
(c) 150cm? (d) 300cm?
Ans. (c)

Q.8. Theareaof atrianglewhosesidesare13cm,
1l4cmand 15cmis:
(@ 42cnv?
(c) 94 cnv?

Ans. (b)

(b) 84cm?
(d) 200cm?



